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Annual Fish Passage Report - Rock Island Dam
Columbia River, Washington, 1963

By

PAUL D. ZIMMER AND JOHN H. BROUGHTON

ABSTRACT

Fish utilizing the three fishways at Rock Island Dam in 1963 were counted from
May 1 to October 30. The 106,554 salmon and steelhead trout counted exceeded the

1962 count by about 34,800 fish.

The count of 34,688 chinook salmon recorded in 1963 was well above the mean
of 16,777 for the 30-year period 1933-62 and exceeded the 1962 count by only 534
fish. The count of 64,768 sockeye salmon exceeded the 30-year mean of 51,164 and
was about 35,500 more than recorded in 1962. The coho salmon count of 20 in 1963
was about 25 percent of the 30-year mean of 83 and 3 percent of the record count of

737 in 1962. The steelhead trout count of 7,078 in 1963 was more than twice the
30-year mean of 3,336 and about 500 less than the number recorded in 1962. Fish
other than salmon and steelhead trout passing through the fishways at Rock Island
Dam in 1963 numbered 137,367, as compared to 164,574 in 1962, and exceeded the
1963 count of salmon and steelhead trout by about 30,800 fish.

Of the 106,554 salmon and steelhead trout passing Rock Island Dam in 1963,
about 2 percent had evidence of injury about the head or body.

INTRODUCTION

Rock Island Dam, located on the Columbia
River about 12 miles downstream from We-
natchee, Wash., has been in operation since
1933. The dam is owned and operated by Chelan
County Public Utility District No. 1.

This report on passage of fish at Rock Island
Dam during 1963 provides information on
operation of fishways and numbers of fish
using them.

Rock Island Dam has three fishways: one
located on the right bank, another on the left

bank, and the third approximately inthe center
of the dam. The bank fish ladders began
operating in 1933, and the middle ladder in

1936. All three ladders have been modified
since then.

Fish ascending Rock Island Dam ladders
have been counted annually since 1933, the
longest continuous record of Columbia River
fish counts.

Included in this report are comments cov-
ering various fishery investigations at Rock
Island Dam during 1963.

COUNTING PROCEDURES

Fish counting in 1963 began on May 1 and
ended October 30. From May 1 through August
31, fish were counted 16 hours each day,

Note.— Paul D. Zimmer, Fishery Biologist (Manage-
ment), and John H. Broughton, Fishery Technician, Bureau
of Commercial Fisheries Program Office, Portland, Oreg.

starting at 5 a.m. and ending at 9 p.m. From
September 1 through October 30, counting was
reduced to 14 hours each day, starting at 6 a.m.
and ending at 8 p.m., to conform with the avail-
able daylight.

Fish counters were allowed a 15-minute rest
period at the end of each hour; during all peri-
ods of noncounting, ladders were closed to fish.

A covering of one-half inch thick plexiglass
is mounted on floats over each counting board.
This eliminates sunglare and water surface
disturbances and permits clear observation
of each fish.

ENUMERATION OF FISH

All species of fish using the fishways at

Rock Island Dam are identified and recorded
Salmon and steelhead recorded are discussed
separately, and all other species are included
in the category "Miscellaneous Fish."

Chinook Salmon, Oncorhynchus tshawytscha

The chinook salmon count in 1963 of 34,688
(jacks included) was well above the mean of
16,777 for the 30-year period 1933-62. It was
about 2 percent greater than the 1962 count,
but only 68 percent of the record count of

50,713 in 1957 (table 1). Monthly totals of
chinook salmon given in table 2 show a peak
movement of these fish in August. Maximum
day's count of chinook salmon (jacks excluded)
was 430 on August 5 (table 3), as compared
to 570 fish on August 10, 1962. Tables 4 and



Table 1.— Annual counts and periods of counting of salmon and steeliiead

trout at Rock Island Dam, 1933-63 1

(Number of fish)



Table 3. --Maximum daily counts, salmon and
steelhead, Rock Island Dam, 1963

Species

Chinook (except jacks)

Chinook ( jacks

)

Steelhead

Sockeye

Coho

Date

Aug . 5 . .

.

Sept. 15.

Sept. 15.

July 15..

Sept. 18.

Number
of fish

430

568

201

4,601

3

5 show semimonthly totals of the number and
percentage of chinook salmon counted over
each ladder. Of the chinook salmon (jacks
excluded) that passed Rock Island Dam in
1963, 72.8 percent ascended the left ladder,
while 13.7 and 13.5 percent ascended the middle
and right ladders, respectively. In 1962, per-
centages of chinook salmon (jacks excluded)

that used the left, middle and right ladders
were 65.6, 13.5, and 20.9, respectively.

Chinook Salmon Jacks

Some chinook salmon return from the ocean
as mature fish the year following their seaward
migration and are referred to as "jacks."
These fish are small, and males predominate.
At Rock Island Dam in 1963, all chinook salmon
24 inches or less were counted as jacks. Each
counting board has a marked section, 24 inches
long, for gauging the length of small chinook
salmon. The maximum daily count of 568 fish
occurred on September 15 (table 3), about 5

weeks later than in 1962. The 19,409 fish
recorded as jacks constituted 56.0 percent of
the total chinook salmon run as compared to
20.8 percent in 1962.

Table 5 shows the number and percentage
of chinook salmon jacks counted over each
fish ladder. In 1963, 72.2, 11.1, and 16.7
percent of the jacks used the left, middle,
and right ladders, respectively, compared to

68.1, 13.1, and 18.8 percent in 1962. Monthly
totals are in table 2.

Table 4.—Semimonthly number and percent of chinook salmon counted over each fish ladder, Rock
Island Dam, 1963

(Jacks not included)

Dates



Table 5.—Semimonthly number and percent of Chinook salmon jacks counted over each fish ladder,

Rock Island Dam, 1963

Dates



Table 6.—Semimonthly number and percent of sockeye salmon counted over each ladder, Rock Island
Dam, 1963

Dates



Steelhead Trout, Salmo gairdneri

The steelhead trout count of 7,078 fish in

1963 was slightly more than twice the 30-year
mean of 3,336 (table 1).

In 1963, the greatest number of steelhead
passed through the fishways in September
when 2,634 fish were recorded (table 2). Peak
monthly movement of these fish in 1962 was
also in September when 3.429 fish were counted.

Of the stee.lhead passing Rock Island Dam in

1963, 76/3 percent used the left ladder, while

8.0 and 15.7 percent ascended the middle and
right ladders, respectively (table 8). In 1962,

percent utilizationby ladder was left, 70.7; mid-
dle, 12.1; and right, 17.2 percent. Additional

data pertaining to the movement of steelhead
trout at Rock Island Dam are in tables 9-14.

Maximum day's count in 1963 was 201 on
September 15 (table 3), compared to 284 on
September 28 in 1962.

Miscellaneous Fish

In 1963, species of fish passing Rock Island

Dam other than salmon and steelhead trout

were counted as in former years. Data per-
taining to these fish are in tables 15-20. No
claims are made as to complete accuracy of

identification of these fish; however, the de-
gree of accuracy is consistent with that main-
tained at other dams on the Columbia River
and the data may be used as a rough index of

abundance of these fish. In 1963, about 138,000
fish other than salmon and steelhead trout

passed the dam. In 1962, 165,000 such fish

were counted. These species included large-
scale sucker, Catostomus macrocheilus ; long-
nose sucker, Catostomus catostomus ; squaw-
fish, Ptychocheilus oregonense ; Rocky
Mountain whitefish, Prosopium williamsoni ;

Columbia River chub, Mylocheilus caurinus ;

chiselmouth, Acrocheilus alutaceus ; carp,
Cyprinus carpio; lamprey, Entosphenus tri-

dentatus ; shad, Alosa sapidissima ; Dolly
Varden trout, Salvelinus malma ; and rainbow
trout, Salmo gairdneri. The number of mis-
cellaneous species of fish passing through the

fishways in 1963 exceeded the count of salmon
and steelhead by about 30,800 fish.

Table 8 . —Semimonthly number and percent of steelhead trout counted over each ladder, Rock Island

Dam, 1963

Dates















ON

Q

CO

o

T3
CD

-P

o
o

w
•H
Cm

CO

O

0>
O
01

8
En

co

o

U
d)

-P



ON

CD

Q
13

H
W

a

T3
0)

-P

O
CJ

CO

•H
«m

CO

O
0)

H
CD

O
CQ

H

En



0")

vO
ON

1-3

o
o

T3
0)P

o
o

.£5

CO

•H
<H

ra

o

H
Q)
O
CQ

CQ

o

£1
CO

E-i

cS

-P



3
-p

ft



CO

Cm
O
M
CD

-H
05

-P

3



3

CD

-P
ft
0)
CO

Q

ca

a

CD
-p

O
O

CQ

CO

CD

§
rHH
(U
O
03

O
CM

CDH
«
Eh

XI
CO

•H
<h

O
?H
CD

r2

rH
aJ

-P
o
EH



WEATHER AND RIVER DISCHARGE DATA

Headwater and tailwater elevations are
plotted on figures 1 and 2. Air temperatures
were taken twice daily by maximum and mini-
mum thermometer. A continuous record of
water temperatures was taken by thermograph
at the middle fish ladder. Daily records of

weather conditions and stream flows are shown
in tables 9-14. Average daily river discharge
data are plotted on figure 3. Maximum daily
discharge of 308,400 c.f.s. on June 17 was
18,900 c.f.s. less than the 1962 record high
discharge of 326,900 c.f.s. on June 5. Maximum
water temperature in 1963 of 65° F. occurred
August 6-10, 13, 16, and September 6-12. In

1962, maximum water temperature of 65° F.
occurred on July 28 and 29.

ACTIVITIES AND OBSERVATIONS

Wanapum Dam was completed in 1963, and
subsequent filling of the reservoir materially
altered the fish approach conditions to the
Rock Island Dam fishways. The ability of fish

to locate the fishways at Rock Island Dam,
or any other dam, depends in large part upon
the influence of fishway flows on existing
tailwater conditions. In 1963, modifications
were made to the middle and left ladders for

fishway operation with the Wanapum Dam
reservoir encroachment. An evaluation study
of effects of Wanapum reservoir encroach-
ment on fish passage at Rock Island Dam is

to begin in 1964 as required by Federal Power
Commission order of October 24, 1962.

Prior to 1963, changes in tailwater condi-
tions at Rock Island Dam were quite uniform
in their seasonal variations. Normally, highest
tailwater conditions occurred in May and June
with a reasonably consistent and steady low-
ering of the water level through August, Sep-
tember, and October. During the fish counting
season in 1962, highest tailwater elevation of
575.9 occurred in June; the lowest elevation,
548.4, on October 6. In 1963, the highest tail-

water elevation of 577.9 also occurred in

June; however, the lowest tailwater elevation
of 558.0 on May 14 (fig. 2) was 9.6 feet higher
than the lowest reading in 1962. Most pro-
nounced differences in tailwater conditions
at Rock Island Dam between 1962 and 1963
occurred from July 1 to the end of the counting
season in October. In 1962, tailwater elevation
on July 1 was 569.8; by October 6, it had
declined to 548.4. In 1963, tailwater elevation
on July 1 was 573.6, 3.8 feet higher than in

1962; the lowest recorded between that date

and the end of counting was 566.8 on Octo-
ber 18, or 18.4 feet higher than the previous
year.
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Figure 1.—Headwater elevations, Rock Island Dam, May 1 to October 30, 1963.
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Movement of fish through the fishways at

Rock Island Dam in 1963 also was affected by
fluctuations of the Rock Island pool. On many
occasions during September and October, the
pool level was so low that insufficient water
was available for proper operation of the

fishways. This affected movement of fish to

and through the ladders and required daily

changes in fishway weir operations.

In comparing data on movement of fish

through each of the fish ladders in 1963 (tables

4-8) with similar data for 1962, many differ-

ences are noted in the percent utilization by
species in each of the three ladders.

During 1963, fish were observed with cuts or
abrasions on their bodies. Of 106,554 salmon
and steelhead observed as they passed over
the counting boards, 2,209 fish, about

Table 21. —Injured fish observed at Rock Island Dam, May 1 to October 30,
1963

(Number of fish)



2 percent, had injuries (table 21). This is com-
pared to an injury incidence of about 0.5

percent in 1962. Since the counters could see
only the top and one side of each fish, the
incidence of injury might have been greater
than observed. Of the total number of injured
fish observed in 1963, about 64, 19, and 17

percent were recorded in the left, middle and
right ladders, respectively. These percentages
agree roughly with the percentages of the runs
using each of the ladders.
As in 1962, the greatest number of injuries

were observed on the large chinook and sock-
eye salmon. In the 2-week period July 16-31,
29,908 sockeye were counted through the fish-
ways and injuries were noted on approximately
4 percent of the fish. In the same period in

1962, the incidence of injuries on sockeye
salmon amounted to approximately 0.2 per-
cent.

Circular cuts or abrasions were the most
numerous injuries observed at Rock Island
Dam in 1963. Pathologic examination of these
injuries by personnel of College of Fisheries,
University of Washington, indicated a very
high incidence of Bacillus columnaris disease
in the cut and abraded areas.

In 1963, 156 chinook salmon bearing num-
bered Peterson disk tags were counted through
the fishways at Rock Island Dam. These fish
had been trapped and tagged by Washington
Department of Fisheries personnel at Priest
Rapids Dam, located approximately 52 miles
downstream from Rock Island Dam. Purpose
of the tagging experiment was to determine
proper time for trapping fall chinook salmon
for stocking the Priest Rapids -Wanapum
spawning channel.
One chinook salmon with a small red disk

tag attached just below the dorsal fin, of a
kind not employed at Priest Rapids, was ob-
served at Rock Island.
On July 10, 11, 12, 17, 18, 19, and 24, 731

sockeye were trapped and identified with num-
bered Peterson disk tags at the left ladder at

Rock Island Dam. These fish were released
into the Rock Island pool approximately one-
quarter mile above the dam. An additional
117 sockeye were trapped at the left ladder,
marked with a pressure sprayed fluorescent
paint, and released at the same location as
the tagged fish. The painted mark was on the
left side and about 1 inch in diameter. This
tagging and marking program was conducted
by Bureau of Commercial Fisheries as part
of an evaluation study of fish passage facili-
ties at Rocky Reach Dam, located approxi-
mately 26 miles upstream from Rock Island
Dam.

The middle fish ladder at Rock Island Dam
was inoperative from May 1-20, due to low
tailwater conditions. During this period modi-
fications were made to the fishway entrance and
rise in tailwater on May 21 permitted resump-
tion of ladder operation. Prior to counting on

May 1, modifications also were made to the
left fish ladder.
To secure information regarding night move-

ment of fish at Rock Island Dam, limited
counting was conducted at the left fish ladder
on July 19, between 9 p.m. and 11:30 p.m.
Artificial light was used to permit identifi-

cation of fish moving over the counting board.
Twenty- six sockeye, one chinook, ten suckers,
twelve squawfish, and seven whitefish migrated
up the ladder in that night period.
On August 8, modifications were made to

the water supply conduit at the middle ladder
to increase the flow of auxiliary water. An
increase in fish movement through the ladder
was noted.
On August 27, the west side entrance of the

middle ladder was opened and additional aux-
iliary water provided.

The right ladder was closed on September
1, and reopened on the same day. Closure
was made in order to permit removal of de-
bris.

Frequent inspections were made of fishway
operations by State and Federal personnel
throughout the counting season.

SUMMARY

1. The total Rock Island count of salmon
and steelhead in 1963 was 106,554, about 34,800
more than in 1962.

2. The chinook salmon count of 34,688 (jacks
included) in 1963 greatly exceeded the mean
of 16,777 for the 30-year period 1933-62 and
was about 500 more than in 1962 and more
than one-half the peak year of 1957. In 1963,
19,409 jacks were recorded, representing
about 56 percent of that year's total of chinook
salmon counted. In 1962, jacks represented
about 21 percent of the chinook run.

3. The sockeye count of 64,768 in 1963 was
about 13,600 more than the 30-year mean of

51,164 and exceeded the 1962 count by about
35,500 fish.

4. The coho salmon count of 20 fish in 1963
was about 25 percent of the 30-year mean of

83 fish and less than 3 percent of the 1962
count of 737 fish.

5. The steelhead count of 7,078 in 1963
was slightly more than twice the 30-year
mean of 3,336 and was about 500 less than
recorded in 1962.

6. In 1963, as in previous years, more
salmon and steelhead used the left bank fish

ladder than either of the other ladders.
7. Fish counting in 1963 began May 1 and

terminated October 30. From May 1 through
August 31, counting was conducted for 16

hours each day; from September 1 through
October 30, 14 hours each day (6 a.m. to

8 p.m.) to conform with the daylight avail-

able.
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8. In 1963, maximum number of salmonids
counted in 1 day (4,743) was on July 15.

9. Season's total of fish other than salmon
and steelhead trout passing Rock Island Dam
in 1963 was 137,367, about 30,800 more than
salmon and steelhead. The following were
recorded: sucker, 95,423; squawfish, 15,221;

whitefish, 17,240; chub, 6,266; carp, 351; shad,

2; Dolly Varden and rainbow trout, 66; and
lamprey, 2,798.

10. All salmon and steelhead were examined
for injuries as they passed over the counting
boards. Only the top and one side could be
seen by the counter. About 2 percent had
injuries, and most of the injured fish were
observed in July and August. Large chinook
and sockeye salmon suffered a higher rate of

injury than small chinooks, cohos, and steel-
heads. In 1962, about 0.5 percent exhibited
some type of injury.

MS #1390
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Created in 1849 the Department of the Interior—a depart-

ment of conservation—is concerned with the management,
conservation, and development of the Nation's water, fish,

wildlife, mineral, forest, and park and recreational re-

sources. It also has major responsibilities for Indian and

Territorial affairs.

As the Nation's principal conservation agency, the De-
partment works to assure that nonrenewable resources are

developed and used wisely, that park and recreational re-

sources are conserved for the future, and that renewable

resources make their full contribution to the progress, pros-

perity, and security of the United States—now and in the

future.
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